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DNA Sample 




1. Taq polymerase, hot start. 
Multiplex exon amplification- 



2. Dilute 1/20. 



4a. Capillary electrophoresis or 
gel electrophoresis and 
fluorescent quantification. 




Normal Allele 



Mutant Allele 



3 . Taq Ligase, hot start. 
Allele specific multiplex 
linear amplification; 



4b. Capture on addressable array 
and fluorescent quantification. 
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DNA Sample 



2. Capillary electrophoresis or 
gel electrophoresis and 
fluorescent quantification. 
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1. Taq polymerase, hot start. 
Multiplex exon amplification 
using fluorescent primers. 



3. Spike target with 
markers diluted 1/100. 



Primers 

Exons: 



8,9 5,6 




Mkrs 



4. Dilute 1/20. 
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JL 



6a. Capillary electrophoresis or 
gel electrophoresis and 
fluorescent quantification. 




Spiked markers, 
1/100 



Mutant Allele 
1/200 



5. Taq Ligase, hot start. 
Allele specific multiplex 
linear amplification. 



6b. Capture on addressable array 
and fluorescent quantification. 
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Spiked markers, 
1/100 
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PCR/ LDR 



A or T 



T or C 



1. PCR amplify region(s) 5' l^a 
containing mutations 
using primers, dNTPs 

and Taq polymerase.^ ^ r ^ , , , , 



11 3' 



33 5* 



T or A 



A or G 



2. Perform LDR using 
allele-specific LDR . 
primers and 
thermostable ligase.* 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 

> perfect complementarity 

'■"> at the junction. 



5 1 B 



B 3 1 




Z3 
Z4 



T or A 



A or G 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. ' 




Homozygous: T allele only. 



Heterozygous: C and T alleles. 
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PCR/ LDR 



1. PCR amplify region(s) 5' C 
containing mutations 
using primers, dNTPs 
and Taq polymerase. ♦ 

3' 



A, G, C or T 



T, C, G or A 



1 3 1 




2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase.* 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 




3' r , ^ii^sv.s.s.S^ SJ^- 



5' 



T, C, G or A 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. 



F F 



T T T T 




Heterozygous: A and C alleles. 
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PCR/ LDR : Nearby alleles 



1. PCR amplify region(s) 5' 
containing mutations 
using primers, dNTPs 
and Taq polymerase. ♦ 



3' iv^^ ■v^r- 



A, G, C or T 



T, C, G or A 



5' 



2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase. • 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 




T, C, G or A 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. 
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Heterozygous: A and C alleles. 




Heterozygous: G.C, and T alleles. 
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PCR/ LDR : Insertions and Deletions 



i. PCR amplify region(s) 5 1 
containing mutations 
using primers, dNTPs 
and Taq polymerase. ♦ 



3' CSSSSSS: 



A5-8 



Variable Deletion in (CA) n 



S l l k 11 V V II 



3* 



T5-8 



Variable Deletion in (GT)n 



2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase.* 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 
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AAAA 



CA 



3' in s s s 



Z6 



CA 



CA 



CA 



Z7 



CA 



Z8 



T5-8 Variable Deletion 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. 
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Heterozygous: A5 and A7 alleles. 
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Z5 




F F 



F F 



A"' AAA 

c c c 



Z6 




AAAA 

c c c c 



aw °mi 




AAAA 

c c c c 



Z8 




Heterozygous: (CA)5 and (CA)3 alleles. 
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PCR/ LDR : Adjacent alleles, cancer detection 

Wildtype, GG 

1. PCR amplify region(s) 5' \ ~ — ~ M * h \ s s \i 

containing mutations ^ 
using primers, dNTPs + 

and Taq polymerase. ♦ fTT^ ./g^iuus^*^ ^^^^^^^^^ sis^ j 5' 

Wildtype, CC 



2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase.* 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 




Wildtype, CC 
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PCR/ LDR : Nearby alleles 

5' is 



1. PCR amplify region(s) 
containing mutations 
using primers, dNTPs 
and Tag polymerase. ♦ 



3' 



A, 'G, C or T 



v i k i k k v ^ »s ^ ^ s 



A, G, . C or T 



T, C, G or A 



T, C, G or A 



3 3* 



2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase. • 
Allele specif ic 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 
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Fl 
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C E 



23 




T, C, G or A 



T, C f G or A 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. 
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C C 
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Heterozygous: ^ 
A and C alleles. 



Heterozygous: 
A and G alleles. 



Homozygous: 
C allele. 



Heterozygous; 
G and T alleles. 
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PCR/ LDR : Adjacent and Nearby alleles 



1. PCR amplify region(s) 
containing mutations 
using primers, dNTPs 
and Taq polymerase. ♦ 



3' 1 ^ ^ ^ 



Wildtype/ GG 



Wildtype, CG 



Wildtype, CC 



Wildtype, GC 



El 3' 



5 1 



2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase.* 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 




Z5 
Z6 

Z7 
Z8 



3' 



Wildtype, CC 



Fl 
F2 



1 F3 
F4 



Wildtype, GC 



31 5* 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. 



F2 Fl 



T T T T 




Heterozygous: Gly and Glu alleles. 



F2 F2 



F2 




Heterozygous: Arg and Trp alleles. 
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PCR/ LDR : All alleles of a single codon 



1- PCR amplify region(s) 5' 
containing mutations 
using primers, dNTPs 
and Taq polymerase.^ 

3' 



Wildtype, CAA 



Wildtype, GTT 



2. Perform LDR using 
allele-specific LDR 
primers and 
thermostable ligase.* 
Allele specific 
oligonucleotides ligate to 
common oligonucleotides 
only when there is 
perfect complementarity 
at the junction. 
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Z8 



Fl 
Fl 
F2 
F2 



3 . , s s s i i i v , i n i i , l — 5 * 

Wildtype, GTT 



3. Capture fluorescent 
products on addressable 
array and quantify each 
allele. 
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Heterozygous: Gin and His alleles. 
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XY - -OH X*Y* = -0(C=0)Z 

' ~ _TOH -0(C=S)Z 

(Y) = W-NH- j^f )Z 



x 2 

-N=C=0 



W = protecting group, e.g. Boc, Fmoc . , , , nPnn , 

Z = activating group. e.g. imidazole (Im). P-^°^°\^f^ 
■ hyd?oxysucciniimde(OSu).pentailuoroph^ 

PEG = oligo or polyCethylene glycol), backbone (CH 2 CH 2 0) n = 6 to 200 

(can also be grown by anionic polymerization with^ ) 
WSC = water soluble carbodiimide 

Functional group transformations/acUvation (as needed), X - X*, Y - Y* 

-OH — > -0(CH2)aC0 2 H n=l,2 

_ OH _0(C=0)NHCH 2 C0 2 H 

_OH — > -0(C=0)CH 2 NH 2 

-OH — > -0(C=0)Im 

-OH — V -0(C=S)SCH 2 (C=0)NH 2 

-C0 2 H — > -(C=0)NH(CH2) n NH 2 n= 2,6 

-C0 2 H-> -(C=0)Z 

_NH 2 -»- _NH(C=0)(CH2) n C0 2 H n=2,3 
Covalent linkage, X* + Y* 

-C0 2 H + H 2 N- + WSC + HOSu -> r "<C=0)NH- 
-OH + lm(C=0)Im + H 2 N- -0(C=0)NH- 

CI .-°v_ N "°>=N 

-OH + N^Va -> N^VCl -H.N-^ N^^NH- 

Cl ci C1 

_OH + 0=C=N-->-0(C^P)NH-. 

_0(C^)SCH 2 (C=0)NH 2 +^ 

-OH + ClCH 2 -^ ^- H t-° CH2 ™ C ^ 

-OH -> -OCH 2 (C=0)H + H 2 N- + NaCNBH 3 ~> -OCH 2 CH 2 NH- 
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FIGURE 14 
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A. 1st addition of unique 24mers. B . 2nd addition of unique 24mers. 
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^ C 
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C. 3rd addition of unique 24mers. 




5 ^ 

7 



A 



D. 4th addition of unique 24mers. 
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1st Tetramer addition 
' (columns) 




4th Tetramer addition 
(rows) 
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2nd Tetramer addition 
(rows) 




5th Tetramer addition 
(columns) 




3rd Tetramer addition 
(columns) 




6th Tetramer addition 
(rows) 
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Addressable array with full length PNA 24mers 



1 1-6-3-2-6-31 



2-6-4-2-1-3 



3-6-5-2-2-3 



4-6-6-2-3-3 



1-5-3-1-6-2 2-5-4-1-1-2 3-5-5-1-2-2 



4-5-6-1-3-2 



1-4-3-6-6-1 2-44-6-1-1 3-4-5-6-2-1 



44^6-6-3-1 



1-3 



-3-5-6-6 2-34-5-1-6 " 3-3-5-5-2-6 



1-2-3-4-6-5 2-2-4-4-1-5 3-2-54-2-5 



5-6-1-2-4-3 



5-5-1-1-4-2 



4-3-6-5-3-6 



4-2-6-4-3-5 



5-4-1-64-1 



5-3-1-5-4-6 



5-2-1-4-4-5 
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1st Tetramer additions 
(columns) 



B . 2nd Tetramer additions 
(rows) 





Unique PNA 24mer Zip 
Code: 5-6-1-2-4-3. 



Common PNA 12mer: 
6-2-3. Does not hybridize. 




2nd Step 
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1st Tetramer additions 
(columns) 



B. 2nd Tetramer additions 
(rows) 





Unique PNA 24mer Zip 
Code: 5-6-1-2-4-3. 
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4, ^ 5th Step 
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3rd Step 



1st Step 



2nd Step 
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Valve Block 
Assembly 

6 Inputs & 5 Outputs 
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-COOH; probe 12 



-COOH; probe 14 



-NH2; probe 12 



-NH2; probe 14 
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